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Railroad Industry Cost Impact
1996 Mandate - Deviation Reduction

LABOR COSTS:

BASE STATIONS
MOBILES
PORTABLES
DEFECT DETECTORS
END OF TRAIN DEVICES
LOCOMOTIVE
NET TRAVEL TIME
(4hrslSITE)*(8,250 SITES)

QTY MAN-HR

16,360 .90
45,942 .70

124,689 .65
5,484 1.20

21,463 1.50
34,731 1.50

LABOR ($)*

530,064
1,157,738
2,917,722

236,909
1,159,002
1,875,474
1,188,000

TOTAL - $9,064,909

* BASED ON $36 PER MAN-HR
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UHF Migration
VNB = 6.25kHz

AARand LMCC

25kHz

12.5kHz12.5kHz

?
OFFSET CHANNELS

...................................................................................................................................................~ .

I CURRENT 125kHZ

I 1994 - 2004 I 12.5kHz

6.25kHz

~.._.._.._.._.._~If_If._ .._.._.._.._.. .r_ _.._.._.._..~.._ _ _.._.._.._. _.._ _ _.._.._..L.••_•• :..II1_II1._.•_••l .._..=-~~_ _...-. L .

I I ,

I 2008 -L4 I6.26kHz i 6.26kHz I
I I i """""'1 i

.................", ••", ", r "' ", .

6.25kHz 6.26kHz 6.26kHz

NEW 6.25 kHz CHANNELS
6.26kHz
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I CURRENT]

~ .

VHF Migration
VNB =5kHz
NPRM Proposal

25kHz EQUIPMENT
on 15kHz Channel Centers

[ 1996 I'15kHz 16kHz 15kHz

I 2004 -
· .· .· .
i ; t

·..·········t········..·..··r·..····..o ~ +···········..··t;;:t~·;r· ..·..·······..r-..o + + o..oT·

5kHz CHANNELS
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VHF Migration
VNB = 6.25kHz

LMCC Option A

26kHz EQUIPMENT
I CURRENT ) on 15kHz Channel Centers

ji 12.5kHz i I !NEWCHANNEL ~,1~;~~~,~..i ~ ~.t~.,~HfIJ
... """"""""""""-""j'"'''''''''' •• _ _ •• ,. - _ .•~ _ .._ _ •• _ ~ _ •. .,. .• _ _ _ -:- """"""'1""-""""','"

12lkHZ ! 1121kHZ i12lkHZ I / ' / :

j! i~ II iJ i ~ !
1--.....,. i I . ' . ,······1 I.····'II :••••••"'1."' ••• 0 ••• " •• , ••• , •• " ••••••• , •• "", •••• , ••• " •• ,, ••• _ _ _ _ ••• " _ "_ _.,, _ .

I I I I I I 'I I I I I

I 2004 .. 2014 I 6.25kHz CHANNELS
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VHF Migration
VNB = 6.25kHz

LMCC Option B

[- CURRENT I
25kHz EQUIPMENT

on 16kHz Channel Centers

: ... :

.""'.
J, t ,

• '", ,I
~ :.'", .,

j

..-~--- ----, I _ I , - - -- --- _.,

_n_n_ 'T' ._. '."_"_n_..-..-.._..- _.,-·r.·i'~-i'i'i-i'i·i·i·i'i-If"i-i'i'i-i'i'i'i';'i-i';'.-r.' i·i·;'~·;· ;'~-i'i'i-i';i-Ii'i-Ii'i-; l

r

J
..........".•..•.•..•. "' ,,;_ -_··_··_··-t·_··_··_··_~·_··_··_··4 ..·_··_··_··~··_··_·· .. ··t-"· ..···· ..··t-····· ·_· _··_· .._·,,_··~··_··_··_··_· ..~··_··_··_"'·+··_··_··_··4·r----\----J' I i

, ,, ,, ,, ,, ,

I 1994 - 2004 I
6..25kHz CHANNELS
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._0 .. O"~'.·.~~~~~~~~~~-----

VHF Migration
AAR Offset Overlay

26kHz EQUIPMENT
1 CURRENT I on 15 kHz C·hannel Centers

\
\ -,··_.._.._....··_..ii-,i"i-,ii-jji".jji"i-jji"i-,i'i-,j"··--r.._j·j·'j-j'i"j-j·j·'j·jI-j'i'j-j'i"j-j·j·j-j··"·l-"j·iij·iij·iij·i'.,.iij·i","··

t 11996. 20041 t
12.5kHz ! 12.5kHz

t
12.5kHz

t
12.5kHz 12.1kHz

t
12.5kHz

""""'" """"'" """"'", ,, ,
................. .:;."•••••••••••• _ •• _ •• _"'._~._•• _ _ •• _ •• _ •• _ •• _ •• _ •• _ _ •• _ •• • 11 _ ",_ 11 _ •• _ •• _ •• _ •• _ ••• 11 ••

NEW OFFSET CHANNELS

12.5kHz! 12.5kHz
,

, ,

~-r ~!< A ~:, ,,,

I
7.5kHz 7.5kHz

12.6kHz 12.5kHz 12.5kHz
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I CURRENT I

VHF Migration
AAR Offset Overlay

VNB =6.25 kHz

26kHz EQUIPMENT
on 15kHz Channel Centers

\"."O"."O:'.•"i;~::~;:;::~Lr·;·;'-;·;'-;·i";i;f"F'i"j-;-,i"t,j·;O,j';.';';.ii;·.lFiii"r,ii;)'r,i,,;X····

12.5kHz 12.5kHz 12.5kHz 12.5kHz 12.5kHz 12.5kHz

\ •••~ 0 J !.•. . ~ ! ··r···0"·" ~ ~.~~!.·!V..!~!..~!·· ..· 0 ..o !.~.~.!.~!.t:.~.~~~ o \\ I 1 ~5kHZ 12. kHz I 12. kHz \ 12.5tHZ 12. kHz I i \
I J I t ~H~~~EL i \ j ~ I ~ I 1I I J I j I j

•••••••• "_ ••• _ ••••• 11_ •• " •• " •• " •••••••••• " ••••••••• _ ••• ••••••• '1 11_ " .

"--~I I I I I

I 2008 - 2014 I
NEW

CHANNEL

6..25 kHz CHANNELS
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VHF Migration
AAR Offset Overlay

Bandwidth on Demand

STANDARD CHANNEL OPERATION
1205kHz 1205kHz 1206kHz 12.6kHz 1206kHz 1205kHz

12.5kHz 12.5kHz 12.5kHz 12.5kHz 12.5kHz

CHANNELS OPERATING IN BANDWIDTH ON DEMAND
CHANNELS TEMPORARILY
LOCKED OUT AS NEEDED

••••••••••• • ••••••••••
1205kHz 1205kHz 12.5kHz 12.5kHz 1206kHz 12.6kHz

...... _ _." _ __ _ _ _"" _ - _ _." _ _ _ _ ,. _ •• _•• _ _••••••••_ _ _ _ _IIt .. _ _ If ............. ------- .
12.5kHz 12.5kHz "TARGET" 12.5kHz

CHANNEL
~

12.5 • 32.5 kHz
I 11

VARIABLE BANDWIDTH CHANNEL
FOR HIGH SPEED DATA BURSTS

12.5kHz
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NPRMvsAAR
IMPLEMENTATION COST ANALYSIS

DEF. TReK LO- MATERIAL LABOR TOTAL
BASE DET. PORT. MOB. EQ. LOCOS. COTRL EOTD COSTS COSTS COSTS

NPRM COST EST. 16,360 5,484 124,689 40,351 5,591 34,731 860 21,463 $1 117,857,900 $45,070,423 $1,162,928,323

AAR COST EST. 6.748 2233 58,647 40,351 3,121 34,731 405 21,463 $522,629,000 $16,150,937 $538,779,937

DEF. TReK LO- .
BASE DET. PORT. MOB. EQ. LOCOS. COTRL EOTD

6.25 kHz
EQUIP. COSTS $20AOO $3,000 $3,200 $2,300 $2,300 $4,000 $7,000 $5,500

12.5 kHz (6.25kHz)
EQUIP. COSTS $14,000 $2,000 $2,000 $1,800 $1,800 $3,100 $6,000 $5,500

MAN-HRS 9 3.5 1 5.1 5.1 1.8 1.8 1.7
RATE($/hr) $36 $36 $36 $36 $36 $36 $36 $36

LEGEND:
BASE - Base Stations
DEF. DET. - Defect Detectors
PORT. - Portable Radios
MOB. - Mobile Radios
TReK EQ. - Track Equipment Radios
LOCOS. - Locomotive Radios
LOCOTRL - Locotrol Radios
EOTD - End of Train Devices
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Summary of Costs
NPRMvsAAR

tit NPRM COST IMPACT:

1996 MANDATE - $ 92 MILLION

2004-2014 MANDATE - $1,163 MILLION

TOTAL IMPACT - $1,255 MILLION

e AAR COST IMPACT: $ 539 MILLION

NET COST AVOIDANCE
FOR THE RAILROAD 57%

INDUSTRY:
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:Freq
A/Ht
HAAT

160.0 Mhz
114.8 Ft.
2276.9 Ft. Mica Peak

Lat
Long
Elev

47 37 22.0
116 59 14.0
4747.4 Ft.

:1··.-- ..._-"'···

\

,~ .
1I.(fl"--- .'

)SlI1llI

76

..,...- t

It; •

0.0 5.0 10.0 15.0 20

!•. 'J I, .. :.I,..._LL~_IJ.LL'_LL 11 1.111 ..!_L":,.
SCALE: 10.00 MILES PER INCH

: Field Unit On Street
II Base ERP 75. OW (48. 8dBm)
1'1 Base Ant Az: 0.0

0

'. H BeamWidth: 360.0
0

,FU ERS 1.00~v(-107.0dBm)

j FU Ant Ht : 4.9 Ft.
L!_u, Ant. ~pe_:_

: Calculated values are derived
, :1
Ilusing average loss values for I

I, surroundings. Some low lying, i
I j heavily wooded or urban areas i

may result i~ lower values ,I

I,_th_~~~ose in~~~~t~~ ~~__ i]
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Railroad Industry Cost Impact
1996 Mandate - ERP Reduction

NEW SITE COSTS:

UNION PACIFIC -

CSX -

CONRAIL- ..

BN -

SANTA FE-

$24.3 MILLION

$10.5 MILLION

$8.4 MILLION

$14.7 MILLION

$25.2 MILLION

TOTAL - $83.1 MILLION


